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mounted on an air conducting tube supplying the pri-
mary air.. The secondary nozzle consists of a sleeve
coaxially surrounding the hollow cone and being of a
larger diameter so as to leave a free space between the
inner sleeve wall and the hollow cone. The sleeve is
mounted with its one end spaced from the air conduct-
ing tube, thereby leaving an entrance between the
sleeve and the hollow cone for the room air. By this
particular design a comparatively large circulation of
room air is attained with the least possible energy of
primary air.

7 Claims, 5 Drawing Figures
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1
NOZZLE FOR AIR CONDITIONING UNITS

BACKGROUND OF THE INVENTION

The present invention relates to air conditioning
units. More particularly the invention is concerned with
the design of the nozzles connected to the ait conduct-
ing tube as the air outlet member.

The air conducting tube may end in a smgle nozzle or
there may be connected a plurality of nozzles to one
tube. Through the nozzles the primary air from the tube
is blown into the room which results not only in a sup-
ply of fresh (primary) air but also in a circulation of the
air already present in the room (room air or secondary
air).

It is the object of the present invention to provide a
nozzle that effects the circulation of a large volume of
room air but still requiring the least possible amount of
primary air energy. '

It is a further object of the invention to achieve the
circulation of the room air at the least possible noise
level.

It is another object of the invention to make the
length of the air jet in the room variable from a maxi-
mum length down to about 10% of said length.

It is still another. object of the invention to provide
means for balancing the air jets against one another if
more than one nozzle is connected to the air conducting
tube.

SUMMARY OF THE INVENTION

The above stated objects are attained by a nozzle
which consists of a primary nozzle and a secondary
nozzle. The primary nozzle comprises a hollow cone
preferably made of sheet metal or of plastic. On the
inside of the hollow cone there is coaxially arranged a
solid truncated cone which is displaceable in axial direc-
tion.

With its large diameter end, i.e. its base, the hollow
cone is fixedly mounted on the air conducting tube.

Further there is provided a secondary nozzle which
consists of a sleeve having a considerably larger diame-
ter than the hollow cone and surrounding the latter
coaxially. Therefore a free space exists between the
inner wall of the sleeve and the outer wall of the hollow
cone. The sleeve is mounted spaced from the air con-
ducting tube so that there exists an open ring between
one sleeve end and the air conducting tube. This open-
ing provides an entrance for the room air. When pri-
mary air flows from the air conducting tube through.the
primary nozzle and the sleeve (=secondary nozzle) a
depression is generated at the entrance which causes the
room air to flow into the entrance and become carried
along with the primary air.

By axially displacing the solid truncated cone inside
the hollow cone the flow of the primary air may be
regulated and consequently the ratio between the pri-
mary air and the room air (secondary air) may be var-
ied.

Further, in the outlet end of the sleeve there are pro-
vided blades which extend in radial direction within the
sleeve. The blades are pivotable and may be used for
regulating the direction of the outflowing air.

4,191,098

2

BRIEF DESCRIPTION OF THE DRAWINGS

"The invention will be more readily comprehended
from the following description when taken in conjunc-

5 tion with the appending drawings, wherein:
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FIG. 1 shows schematically a cross-sectional view of
the primary and the secondary nozzles according to the
invention,

" FIG. 2 is a schematic partial view on an enlarged
scale of the drive mechanism of the pivotable blades,

FIG. 3 shows a cross-section cut along line III—III
of FIG. 2,

FIG. 4a shows four air nozzles attached to one com-
mon air conducting tube, and

FIG. 4b shows in diagrammatic form the pressure
relation between primary air and secondary air prevail-
ing durmg four different posmons of the sohd cone of
the primary nozzles. -

DESCRIPTION OF THE PREFERRED
' EMBODIMENT

In FIG. 1 a hollow cone 1 is provided with a collar.2
by means of which the cone 1 is fixedly connected to an
air conducting tube 4 which is only schematically
shown. On the opposite side the hollow cone ends in a
cylinder 5. The cone 1 and the cylinder 5 together rep-
resent the primary nozzle 3.

Within the hollow cone 1 there is arranged a trun-
cated cone 6 at the end of a rod 8 which is displaceable
in axial direction in a pipe 7. The pipe has a slot in which
a fastening screw slides. The screw is firmly connected
with the rod 8. A nut may be tightened on the screw so
that a specific relative position of the rod 8 inside the
pipe 7 may be secured.

A sleeve 9 is carried by four boits 11 so that the sleeve
surrounds the cone 1 and the cylinder 5 concentrically,
and one end of the sleeve is spaced from the air con-
ducting tube 4. This sleeve 9 represents the secondary
nozzle.

The pipe 7 is fastened to the inner wall of the sleeve
9 by connection rods 7a.

The rod 8 and the pipe 7 extend to the blow-out end
of the sleeve 9. In this area four blades 13 are arranged
to extend in radial direction between the pipe 7 and the
inner wall of the sleeve 9. The blades are hinged pivota-
bly to the pipe 7 and the sleeve 9 by pins 135.

Each blade comprises further a pin 134 spaced from
the pin 13b. The pin 13z in each blade serves to pivot
the blade. This function will be better understood from
the FIGS. 2 and 3. The pin 13z slides in a slot 14z in a
frame 14 which is in fixed connection with an annular
slide ring designated by the same reference numeral 14.
The slide ring 14 is connected to a cylindrical member
16 inside the pipe 7. The member is movable in the
direction of the double-headed arrow A by means of an
electromagnet 15. Upon movement of the frame/slide
14 the pin 13¢ will be displaced in the slot 14a between
two extreme positions which are given by the ends of
the slot 14. This causes the blades 13 to become pivoted
about the pins 135. .

It should be noted, however, that in FIG. 2 the pin
13a is shown in its left-hand end position while in FIG.
3 the same pin 13a is shown in its right-hand end posi-
tion. This has been done to illustrate the sliding move-
ment of the pin 13a in the slot 14.

The rod 8 is manually displaced in axial direction
inside the pipe 7. Its selected position is then securedby
tightening the nut. By displacing the rod 8 the truncated
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cone 6 will be moved in its position so that the entrance
for the primary air from the air conducting tube is more
or less opened or closed. The base edge of the truncated
cone is rounded-off so that noise producing air turbu-
lences are avoided. The angles of the generating lines of
both the hollow cone 1 and the truncated cone 6 on the
one hand and the axis on the other hand are such that
the surface area of the annular ring defined between the
hollow cone and the truncated cone is the same in every
throttle position of the truncated cone 6.

The blades 13 are pivoted by the electromagnet 15.
To this end more or less power is supplied to the coil of
the electromagnet so that the member 16 is more or less
drawn into the coil. This movement may be accom-
plished against the force of a spring which is not shown
for sake of simplicity.

In FIG. 4a there is shown an air conducting tube 4 on
which four nozzles 3 are mounted. The nozzles are
illustrated in more or less open state to show how the
primary air nozzles are balanced relative to one another
in the direction of the air flow. In this manner it is
achieved that the total pressure, i.e. the dynamic pres-
sure plus the static pressure (Pyr=Pdyn. + Ps..) remains
constant throughout the channel length (FIG. 4b). As a
consequence thereof there emerges from each nozzle
the same volume W of air mixture consisting of primary
and secondary air.

What is claimed is:

1. A common air conducting tube of air conditioning
units having a plurality of air nozzles mounted therein,
each of said air nozzles comprising:

(a) a primary nozzle in the form of a hollow cone
fixedly mounted with its base on the air condition-
ing tube;

(b) a secondary nozzle in the form of a sleeve, said
sleeve having a larger diameter than the small end
of the hollow cone and being arranged concentri-
cally to the hollow cone, one end of the sleeve
facing the air conducting tube but being spaced
therefrom so as to define an annular opening be-
tween the outside of the hollow cone and the inner
wall of the sleeve, the other end of the sleeve form-
ing a blow-out end;

(c) a truncated cone arranged coaxially on the inside
of the hollow cone so as to define an annular open-
ing between the outside of said truncated cone and
the inner wall of said hollow cone;

(d) means for displacing said truncated cone in axial
direction comprising a pipe mounted stationarily
and concentrically in said sleeve and an axially
displaceable rod guided in said pipe, the truncated
cone being mounted on the front end of said rod;

(e) blades at the blow-out end of the sleeve extending
in radial direction between the inner wall of the
sleeve and the outer wall of the pipe; said blades
being supported on pins in the walls of the sleeve
and the pipe so as to be pivotable in different direc-
tions; and
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(f) means for angularly pivoting all blades simulta-
neously, whereby adjustments are made in said air
nozzles in the direction of flow of primary air so
that the total pressure along the length of the air
conducting tube equals the sum of dynamic pres-
sure and static pressure and the total pressure is
constant. :

2. An air nozzle as outlet element of an air conducting

tube of air conditioning units, said nozzle comprising:

() a primary nozzle in the form of a hollow cone
fixedly mounted with its base on the air conducting
tube;

(b) a secondary nozzle in the form of a sleeve, said
sleeve having a larger diameter than the small end
of the hollow cone and being arranged concentri-
cally to the hollow cone, one end of the sleeve
facing the air conducting tube but being spaced
therefrom so as to define an annular opening be-
tween the outside of the hollow cone and the inner
wall of the sleeve, the other end of the sleeve form-
ing a blow-out end;

(c) a truncated cone arranged coaxially on the inside
of the hollow cone so0 as to define an annular open-
ing between the outside of said truncated cone and
the inner wall of said hollow cone;

(d) means for displacing said truncated cone in axial
direction comprising a pipe mounted stationarily
and concentrically in said sleeve and an axially
displaceable rod guided in said pipe, the truncated
cone being mounted on the front end of said rod;

(e) blades at the blow-out end of the sleeve extending
in radial direction between the inner wall of the
sleeve and the outer wall of the pipe; said blades
being supported on pins in the walls of the sleeve
and the pipe so as to be pivotable in different direc-
tions; and

(f) means for angularly pivoting all blades simulta-
neously.

3. An air nozzle as claimed in claim 1, wherein the
angle between the generating line of the hollow cone
and the cone axis and the angle between the generating
line of the truncated cone and the cone axis are so de-
signed that the annular ring defined between the hollow
cone and the truncated cone covers substantially equal
areas in all positions of the truncated cone.

4. An air nozzle as claimed in claim 1, wherein the
base edge of the truncated cone is rounded-off.

5. An air nozzle as claimed in claim 1, wherein the
rod carrying the truncated cone extends to the blow-out
end of the sleeve.

6. An air nozzle as claimed in claim 1, wherein said
pivoting means comprises a sliding ring on said pipe,
said ring having slots for engaging pins which are in
fixed connection with said blades.

7. An air nozzle as claimed in claim 6, and further
comprising an electromagnet for imparting a sliding
motion to said sliding ring on said pipe.
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